Plasmacytoid dendritic cells play a key role in promoting atherosclerosis in apolipoprotein E-deficient mice.
Clinical studies have identified that reduced numbers of circulating plasmacytoid dendritic cells (pDCs) act as a predictor of cardiovascular events in coronary artery disease and that pDCs are detectable in the shoulder region of human atherosclerotic plaques, where rupture is most likely to occur. Results from animal models are controversial, with pDCs seen to inhibit or promote lesion development depending on the experimental settings. Here, we investigated the role of pDCs in atherosclerosis in apolipoprotein E-deficient mice. We demonstrated that the aorta and spleen of both apolipoprotein E-deficient and C57BL/6 mice displayed similar numbers of pDCs, with similar activation status. In contrast, assessment of antigen uptake/presentation using the Eα/Y-Ae system revealed that aortic pDCs in apolipoprotein E-deficient(-) mice were capable of presenting in vivo systemically administered antigen. Continuous treatment of apolipoprotein E-deficient mice with anti-mouse plasmacytoid dendritic cell antigen 1 (mPDCA-1) antibody caused specific depletion of pDCs in the aorta and spleen and significantly reduced atherosclerosis formation in the aortic sinus (by 46%; P<0.001). Depletion of pDCs also reduced macrophages (by 34%; P<0.05) and increased collagen content (by 41%; P<0.05) in aortic plaques, implying a more stable plaque phenotype. Additionally, pDC depletion reduced splenic T-cell activation and inhibited interleukin-12, chemokine (C-X-C motif) ligand 1, monokine induced by interferon-γ, interferon γ-induced protein 10, and vascular endothelium growth factor serum levels. These results identify a critical role for pDCs in atherosclerosis and suggest a potential role for pDC targeting in the control of the pathology.